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disorder in main residue; R factor = 0.069; wR factor = 0.191; data-to-parameter 
ratio = 11.3. 

The title compound, 0.759Ci9H2iClN2O2S-0.241Ci9H2iClN2- 
O2S, was synthesized by arylsulfonylation of 2-«-butyl-5- 
chloro-l//-benzimidazole in the presence of triethylamine. 
The crystal structure is composed of two molecules, 2-«-butyl- 
6-chloro-l-(2,4-dimethylphenylsulfonyl)-l//-benzimidazole 
and l-(2,4-dimethylphenylsulfonyl)-2-n-butyl-5-chloro-l//- 
benzimidazole, in the refined ratio of 0.759 (4):0.241 (4) 
disordered at the same position in the unit cell. The molecule 
has three essentially planar fragments viz. benzimidazole, 
dimethylbenzene and n-butyl (r.m.s. deviations of 0.009, 0.024 
and 0.003 A, respectively). The angle between the benzimi- 
dazole and dimethylbenzene fragments is 86.0 (1)°. In the 
crystal, pairs of intermolecular C— H- ■ -tt interactions form 
centrosymmetrical dimers, which are linked by weak inter- 
molecular C— H- ■ O hydrogen bonds. 

Related literature 

For the biological and pharmaceutical properties of benz- 
imidazole derivatives, see: Koci et al. (2002); Matsuno et al. 
(2000); Garuti et al. (1999). For the synthesis, biological 
activity and related structures of 2-M-butylbenzimidazole 
derivatives, see: Kubo et al. (1993fl,fo); For the arylsulfonyl- 
ation of benzimidazole derivatives, see: Abdireimov et al. 
(2010). 




Experimental 

Crystal data 

0.759Ci9H2iClN2O2S0.241Ci,H2iC- 

CIN2O2S 
Mr = 376.89 
Triclinic, PI 
a = 8.7340 (17) A 
b = 10.251 (2) A 
c = 11.390 (2) A 
a = 71.29 (3)° 

Data collection 

Stoe Stadi-4 four-circle 
diffractometer 

Absorption correction: if/ scan 
(X-RED; Stoe & Cie, 1997) 
T^„ = 0.250, r„„, = 0.551 

2722 measured reflections 

Refinement 

R[F^ > 2a(F^)] = 0.069 

wR{F^) = 0.191 

S = 1.12 

2714 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 
Cg3 is the centroid of the C12-C17 ring. 




P = 78.38 (3)° 
y = 76.75 (3)° 
V = 931.1 (3) A' 
Z = 2 

Cu Ka radiation 
II = 2.98 mm"' 
r = 290 K 

0.68 X 0.45 X 0.20 mm 



2714 independent reflections 
2460 reflections with / > 2a(I) 

fmax = 60.0° 

3 standard reflections every 60 min 
intensity decay: 10.4% 



240 parameters 

H-atom parameters constrained 
A/3„„, = 0.35 e A"' 
APmin = -0.45 e A"' 



D-H- -A D-H H- -A D- ■ -A D-H - A 



C19-H19B- ■ -02' 0.96 2.62 3.554 (7) 165 

C4-H4A- ■ -CgT 0.93 2.76 3.665 (8) 163 

Symmetry codes: (i) .r -I- 1, y, (ii) —x + 1, -—y -f 1, — z + 1. 

Data collection: STADI4 (Stoe & Cie, 1997); cell refinement: 
STADI4; data reduction: X-RED (Stoe & Cie, 1997); program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: XP in SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: piiblCIF (Westrip, 2010). 

We thank the Academy of Sciences of the Republic of 
Uzbekistan for supporting this study (grants FA-F3-T045 and 
FA-A6-T114). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: IM2330). 
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2-/i-Butyl-6-chloro-l-(2,4-dimethylphenylsulfonyl)-l//-benzimidazole-2-n-butyl-5-chloro-l-(2,4-di- 
methylphenylsulfonyl)-l//-benzimidazole (0.759/0.241) 

K. B. Abdireymov, N. S. Mukhamedov, R. Y. Okmanov, M. J. Ayimbetov and B. Tashkhodjaev 
Comment 

Benzimidazole (Koci et al. , 2002; Matsuno et al. , 2000; Garuti et al. , 1 999) and 2-«-butylbenzimidazole (Kubo et al. , 1 993fl; 
1993Z)) derivatives are important heterocyclic compounds which have attracted great attention due to their biological and 
pharmaceutical activities. 

Reaction of 2-l«-butyl-5-chloro-l//-benzimidazole with 2,4-dimethylbenzenesulfonyl chloride in the presence of tri- 
ethylamine results in a mixture of l-(2,4-dimethylbenzenesulfonyl)-2-n-butyl-6-chloro-l//-benzimidazole and l-(2,4-di- 
methylbenzenesulfonyl)-2-«-butyl-5-chloro-l//-benzimidazole, in the refined ratio of 0.759 (4):0.241 (4) (Abdireimov et 

al., 2010). The structure of the received product is investigated by NMR and X-ray diffraction. 

As a whole the molecule consists of three flat fragments: benzimidazole (N1/C2/N3/C3A-C7A), dimethylbenzene 
(C12-C19) and «-butyl (C8-C11) (rm.s. deviations are 0.009, 0.024 and 0.003 A, respectively). The angle between flat 
benzimidazole and dimethylbenzene fragment is 86.0 (1)°, and between benzimidazole and «-butyl is 4.4 (2)° (Fig. 1). 

The crystal structure is stabilized by intermolecular C — H - ti interactions observed between the atoms of two benzene 

rings of neighboring molecules with distance C4 — H— Cg3' = 3.665 (2) A [symmetry code: {\) \ - x, \ - y, \ - z; Cgi 
is centroid of the C12-C17 benzene ring]. Observable C — H -ti interactions form centrosymmetric dimers, another weak 
intermolecular H-bond such as C19 — H - 02 sew these dimers (Table 1). 

Experimental 

In the three-necked round-bottomed flask, supplied with a mechanical mixer, dropping funnel and backflow condenser, were 
placed 2.04 g (10 mmol) 2,4-dimethylbenzenesulfonyl chloride in 15 ml of acetone and was added a solution of 2.08 g (10 
mmol) 2-l«-butyl-5-chloro-l//-benzimidazole and 1.01 g (10 mmol) triethylamine in 30 ml acetone by stirring and cooling. 
The reaction mixture was stirred at room temperature for 4 h. Afterwards acetone is evaporated. The residual product was 
washed with 100 ml of the water, obtained crystals were filtered and recrystallized from ethanol. 2.18 g (56%) mixed crys- 
tals of l-(2,4-dimethylbenzenesulfonyl)-2-«-butyl-6-chloro-l//-benzimidazole (A) and l-(2,4-dimethylbenzenesulfonyl)- 
2-n-butyl-5-chloro-l//-benzimidazole (B), melting in the temperature range of 108-117°C were obtained. 

Colorless crystals suitable for XRD have been received from ethanol at room temperature. 
Refinement 

The 10.4% decay correction was applied by using the programm X-RED. The H atoms bonded to C atoms were placed 
geometrically (with C — H distances of 0.97 A for CH2; 0.96 A for CH3; and 0.93 A for Car) and included in the refinement 
in a riding motion approximation with (7iso=1.2(7eq(C) [(7iso^l.5(7eq(C) for methyl H atoms]. 
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Figures 




Fig. 1. Molecular structure of the title compound, displacement ellipsoids are drawn at the 
30% probabihty level. 



2-n-Butyl-6-chloro-1 -(2,4-dimethylphenylsulfonyl)-1 H- benzimidazole-2-/7-butyl-5-chloro-1 -(2,4-dimethyl- 
phenylsulfonyl)- 1H-benzimidazole (0.759/0.241) 



Crystal data 

0.7590.241Ci9H2iClN2O2S-0.2410.241Ci9H2iClN2O^=2 



M,.= 376.89 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.7340 (17) A 
fe= 10.251 (2) A 
c= 11.390 (2) A 
a =71.29 (3)° 
13 = 78.38 (3)° 
y = 76.75 (3)° 

K=931.1 (3) A^ 



-3 



f(000) = 396 
Dx= 1.344 Mgm" 
Melting point < 381(9) K 
Cu Ka radiation, >.= 1.54184 A 
Cell parameters from 13 reflections 
e= 10-20° 

|i = 2.98 mm"' 
r=290K 
Prizmatic, colorless 
0.68 X 0.45 X 0.20 mm 



Data collection 

Stoe Stadi-4 four-circle 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Scan width (co) = 1 .56 - 1 .80, scan ratio 2Q:m = 1 .00 
I(Net) and sigma(I) calculated according to Blessing 
(1987) 

Absorption correction: \|/ scan 
(X-RED\ Stoe & Cie, 1997) 
r™„ = 0.250, r,™x = 0.551 
2722 measured reflections 
2714 independent reflections 

Refinement 
Refinement on 
Least-squares matrix: full 
R[F^ > 2a{F^)] = 0.069 



2460 reflections with / > 2a(/) 
i?int = 0.000 

emax = 60.0°, e,„i„ = 4.1° 
h=-9^9 

A: = -10^11 
/ = 0->12 

3 standard reflections every 60 min 
intensity decay: 10.4% 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
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w = l/[aVo ) + (0.09 19P)^ + 1.1929P] 
wR(Fh = 0.191 , , 

where P = (i^o^ + 2Fc^)/3 

5=1.12 (A/(j)max< 0.001 

2714 reflections Ap^ax = 0.35 e A"^ 

240 parameters Apmin = -0.45 e A"^ 



0 restraints 



Extinction correction: SHELXL, 
Fc*=kFc[l+0.001xFc\^/sin(2e)]"i''* 



Primary atom site location: structure-mvanant direct _ ^. ^. . 

^, J Extmction coefficient: 0.026 (3) 

methods 



Special details 

Experimental. Empirical absorption correction using \\i Scan. Reflections used Mu * R = 0.00 
H K L, e, X, WImax: -1 -2 4 45.0 82.7 0.455 

NMR (400 MHz, CDC1~3~): l-(2,4-dimethylbenzenesulfonyl)-2-n-butyl-6- chloro-l//-benzimidazole (A). 7.97 (IH, d, J=2.1 
Hz, H-7), 7.49 (IH, d, J=8.3 Hz, H-17), 7.49 (IH, d, J=8.5 Hz, H-4), 7.37 (2H, d, J=7.9 Hz, H-14, 16), 7.29 (IH, dd, J=2.o, J=8.5 H- 
5), 3.08 (2H, m, CH2-8), 2.34 (6H, s, CH3-I8, 19), 1.73 (2H, m, CH2-9), 1.37 (2H, m, CH2-IO), 0.89 (3H, t, J=7.3 Hz, CH3-II). 

l-(2,4-dimethylbenzenesulfonyl)-2-n-butyl-5-chloro- li7-benzimidazole (B). 7.95 (IH, d, J=8.7 Hz, H-7), 7.78 (IH, d, J=8.3 Hz, 
H-17), 7.52 (IH, d, J=2.0 Hz, H-4), 7.35 (2H, d, J=7.9 Hz, H-14, 16), 7.31 (IH, dd, J=2.o, J=8.5 H-6), 3.08 (2H, m, CH2-8), 2.34 
i6H, s, CH3-I8, 19), 1.73 {2H, m, CH2-9), 1.37 (2H, m, CH2-IO), 0.90 (3//, t, J=7.5 Hz, CH3-II). 

Geometry. All e.s.d's (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d's in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression ofF> o{F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




SI 


0.25613 (12) 


0.65554(11) 


0.19565 (9) 


0.0537 (4) 


01 


0.2520 (4) 


0.5625 (3) 


0.1267 (3) 


0.0660 (9) 


02 


0.1230(4) 


0.7622 (3) 


0.2077 (3) 


0.0647 (9) 


Nl 


0.2783 (4) 


0.5558 (3) 


0.3424 (3) 


0.0511 (8) 


N3 


0.3767 (4) 


0.3796 (4) 


0.4993 (3) 


0.0606 (10) 


C2 


0.3863 (5) 


0.4310(4) 


0.3785 (4) 


0.0552 (10) 


C3A 


0.2567 (5) 


0.4705 (4) 


0.5479 (4) 


0.0552 (10) 


C4 


0.1997 (6) 


0.4606 (5) 


0.6731 (4) 


0.0688 (13) 


H4A 


0.2428 


0.3874 


0.7370 


0.083* 


C5 


0.0780 (6) 


0.5624 (5) 


0.6986 (4) 


0.0658 (12) 


H5A 


0.0377 


0.5584 


0.7815 


0.079* 


C6 


0.0142 (5) 


0.6701 (5) 


0.6052 (4) 


0.0604(11) 



Occ. (<1) 



0.759 (4) 
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Atomic displacement parameters (A^) 
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U.Ujo [ j ) 


A A^Q /"J^ 
U.Ujo {^j ) 


A AA1 f")^ 
U.UU3 [Z) 


A AA/1 f")^ 
U.UU4 [Z ) 


U.UZ4 (Z ) 






A AAA /aA 

U.UdU (^j j 


U.UO J ) 


A AAA /'O'^ 

U.UUO yZ) 


A AAQ 
U.UUo yZ ) 


A AO^ fl\ 
U.UZj (Zj 




U.Uo4 {^J ) 


A ACQ 


A ATQ 


A A1 1 
U.Uii \Z) 


—A AAQ 
U.UUo (^3 J 


—A AOQ 
U.UZo (^3 J 


r^i 1 


A AQO 
U.UoZ (^4j 


A ATC 

U.U/J (^4J 


Alio 


A AOI 

U.UZ3 (^3J 


—A AO 1 

U.UZl (^3 ) 


U.U41 (^3 J 




A ACT 
U.U J / 


A A /l c 

U.U4j i^Z) 


A A/1 ^ /"j^ 
U.U4J (^Z J 


A AAOA 
U.UUZU [ i-o) 


U.UUV/ (^ioj 


A Alio ('^^\ 
U.Ul 3Z ( 1 / J 




A A/i7 /Tv 
U.UO / ( J j 


A A/IC 

U.U4j {^Z) 


A A^T 
U.Uj3 (Zj 


A AA1 

U.UUl (Zj 


A Al ^ 
U.Ul J yZ) 


A Al AQ / I 

u.uloy (lyj 




A ATI 

U.U / 1 J 


u.U4y {^z) 


A AAI 

U.U03 (^3 j 


—A A1 1 /''J^ 
U.Ul i- \Z) 


—A AO 1 /"O^ 
U.UZl yZ) 


—A Al 1 
U.Ul i- \Z) 


i^i < 
Ci J 


U.Uo3 (3 j 


U.Uoz (3 j 


A A CI /">\ 

U.Uj3 (Z ) 


A AAQ 

U.UUo [Z ) 


A A 1 1 /">\ 

—U.U 13 (Z J 


A AA/^ /">\ 

—U.UUo (Zj 


Clo 


A A"? 1 /T ^ 

U.U/l (3) 


U.Uoo (3) 


A A C /I \ 

U.Uj4 (3) 


A A 1 1 

— U.U13 (Z) 


A AAT /■'>^ 

U.UUZ (Z) 


A A 1 

-U.Ulo (Z) 


C17 


0.076 (3) 


0.057 (3) 


0.051 (2) 


-0.010(2) 


-0.004 (2) 


-0.021 (2) 


C18 


0.085 (3) 


0.065 (3) 


0.065 (3) 


-0.004 (2) 


-0.009 (2) 


-0.033 (2) 


C19 


0.076 (4) 


0.096 (4) 


0.086 (4) 


-0.026 (3) 


-0.013 (3) 


-0.010 (3) 


CU 


0.0714(11) 


0.0803 (12) 


0.0733 (11) 


0.0080 (8) 


0.0057 (8) 


-0.0333 (9) 


cir 


0.077 (4) 


0.100 (4) 


0.069 (3) 


-0.018(3) 


0.010(3) 


-0.039 (3) 



Geometric parameters (A, °) 



SI— 02 


1.419(3) 


C9— H9A 


0.9700 


SI— 01 


1.427 (3) 


C9— H9B 


0.9700 


SI— Nl 


1.679 (3) 


CIO— Cll 


1.517(7) 


SI— C12 


1.739 (4) 


CIO— HlOA 


0.9700 


Nl— C2 


1.401 (5) 


CIO— HlOB 


0.9700 


Nl— C7A 


1.420 (5) 


Cll— HllA 


0.9600 


N3— C2 


1.298 (6) 


Cll— HUB 


0.9600 


N3— C3A 


1.387 (5) 


Cll— HllC 


0.9600 


C2— C8 


1.488 (6) 


C12— C17 


1.394 (6) 


C3A— C7A 


1.389 (6) 


C12— C13 


1.410(6) 


C3A— C4 


1.392 (6) 


C13— C14 


1.366 (6) 


C4— C5 


1.366(7) 


C13— C18 


1.508 (6) 


C4— H4A 


0.9300 


C14— C15 


1.383 (7) 


C5— C6 


1.365 (7) 


C14— H14A 


0.9300 


C5— cir 


1.750 (7) 


C15— C16 


1.382 (7) 


C5— H5A 


0.9300 


C15— C19 


1.493 (7) 


C6— C7 


1.390 (6) 


C16— C17 


1.362 (7) 


C6— Cll 


1.747 (5) 


C16— H16A 


0.9300 


C6— H6A 


0.9300 


C17— H17A 


0.9300 


C7— C7A 


1.371 (6) 


C18— H18A 


0.9600 


C7— H7A 


0.9300 


C18— H18B 


0.9600 


C8— C9 


1.522 (6) 


C18— H18C 


0.9600 


C8— H8A 


0.9700 


C19— H19A 


0.9600 


C8— H8B 


0.9700 


C19— H19B 


0.9600 


C9— CIO 


1.515(6) 


C19— H19C 


0.9600 


02— SI— 01 


119.5(2) 


C8— C9— H9B 


109.4 


02— SI— Nl 


105.51 (18) 


H9A— C9— H9B 


108.0 


01— SI— Nl 


106.36 (18) 


C9— CIO— Cll 


112.0 (5) 
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UU. / (Z) 


/^A 1 A TUIAA 

CV — C 1 U — rl 1 UA 


1 AA 1 

luy.z 




1 AO /I n\ 

lUo.zz (lyj 


\ f\ TUIAA 
Cll — ClU — ^rilUA 


1 AA 1 

luy.z 




1 AC CA /I 0\ 

IUj.jU (lo) 


A 1 A XJ 1 AD 

cy — clu — miud 


1 AA O 

luy.z 


XT1 /^T A 


1 AiC /I /1\ 

lUo.4 (3 J 


/^11 /^1A XJ1 AD 

Cll — ClU — ^HIUd 


1 AA O 

luy.z 




IZO.y (3) 


XJ1AA i^lA XJ1 AD 

H 1 UA — C 1 U — H 1 Ud 


1 (yi A 

lu/.y 


/^T A XT 1 CI 


Izo. / (,3) 


^^^f\ /^ii LJ11A 
ClU — Cll — ^Hl lA 


1 AA C 

luy.j 


/^O Ml A 

— JNi — CiA 


IUj.O (3 J 


ClU — Cll — ^rlllrJ 


1 rtO c 

luy.j 


TWJI /^O Ml 

JNi — Uz — ^JNI 




XJ1 1 A ^^^^ xjiid 
mi A — Cll — ^MIId 


luy.j 


ATI /^O 

JNi — Cz — Cs 


Vl^A (4) 


ClU — Cll — HI IC 


1 AA C 

luy.j 


"\T1 /^O 

JN 1 — Cz — Co 


lz3.Z (4) 


LJ11A /^11 LJII/"' 

111 lA — Cll — ^Hl IC 


1 AA C 

luy.j 


JN i — C3 A — C / A 


1111 /A\ 

llz. 1 (4) 


XJ11D /^11 XJII/^ 

111 Id — Cll — miC 


1 AA C 

luy.j 


JN3 — C3A — C4 


1 T O A //I \ 

iZo.U (4) 


/"'I'? /^1T /^1'2 

CI / — Clz — C13 


1 1 O A 

1 lo.y (4) 


C / A — C3A — C4 


1 1 n A /"/I \ 

1 ly.y (4) 


/^l"? /^1T CI 

CI / — Clz — bl 


1 1 A /lA 

1 lo.y (3) 


/^C /^/l A 

C J — C4 — C3 A 


I 1 "7 C \ 

II /.J (4) 


/"'IQ /^IT CI 

C13 — Clz — bl 


lZ4.Z (3) 


/^C XJ/1 A 

Cj — C4 — xi4A 


111 "5 

lzl.3 


C 14 — C 13 — C Iz 


I 1 T C 

II /.J (4) 


C3A — C4 — H4A 


1 T 1 1 

Izl .3 


C14 — C13 — Clo 


1 1 A /C //lA 

uy.o (4) 


i^C 

Co — Cj — C4 


1 T 1 Z ^ A\ 

Izl.j (4J 


i^i'i ^~^^o 
Clz — C13 — Clo 


Izz.o (4) 


Co — Cj — Cll 


Izz./ (4J 


C13 — C14 — CI J 


lz4.Z (4) 


C4 — C J — CI i 


114.U (4J 


C13 — C14 — 1114A 


I 1 T O 

II /.y 


/"'/C /^C JJZ A 

Co — C J — hi J A 


1 1 A 1 

1 iv.z 


C 1 J — C 14 — H 14A 


I 1 T A 

II / .y 


/"'/I JJZ A 

C4 — CD — xijA 


1 1 A T 

1 ly.z 


/"'I*; /"'IC /^1/1 

Clo — CI J — C14 


11 /.3 (4) 


c^f^ c^n 
Cj — Co — C / 


Izz.o (4J 


i^i/; i^ic r^io 
Clo — CI J — ciy 


101 c /'c^ 
Izl. J (jj 


Cj — Co — Cll 


1 1 A O 

iiy.o (4j 


C14 — CI J — ciy 


Izl.z (jj 


r^n r^c r^w 
C/ — Co — Cll 


1 1 /.4 (4J 


/^1T /^1/C /^1C 

C 1 / — C 1 0 — C 1 J 


1 TA O 

IzU.o (4) 


f~^Z r^C LJ/i A 

Cj — Co — rloA 


1 1 O 

Uo.O 


CI / — Clo — rlloA 


uy.o 


r^n r*^ti xjiC a 
C / — Co — xioA 


1 1 O iC 

llo.o 


/^1C /^liC XJ1 iC A 

CI J — Clo — MloA 


1 1 A iC 

iiy.o 


C / A — C / — Co 


1 1 C T / A\ 
1 1 J.Z (4j 


Clo — CI / — Clz 


Izl. 4 (4) 


C/A — C/ — H/A 


1 T> A 
ill A 


Clo — CI / — HI /A 


1 1 A 1 

1 iy.3 


r^c r^n Ln a 
Co — C / — ri / A 


lZZ.4 


/^it ^^^^ tuita 
Clz — CI / — HI /A 


1 1 A Q 

iiy.3 


C/ — C /A — CjA 


1 T3 A / A\ 

lz3.U (4) 


r^'K'l /^1 O XJ1 O A 

C13 — Clo — HloA 


1 AA C 

luy.j 


C / — C /A — JN 1 


111 c //I \ 
133. J (4) 


C 1 3 — C 1 o — H 1 OD 


1 AA C 

luy.j 


Cj A — C / A — JN 1 


1 AT C 

1U3.J (3J 


H 1 0 A C 1 0 H 1 OD 


1 AA C 

luy.j 


r^o r^c\ 

Cz — Co — cy 


111/; 
llz.o (4J 


/^1'3 /^lO XJ1 O/^ 

C13 — Clo — HloC 


1 AA C 

luy.j 


/^O XJO A 

Cz — Co — xioA 


1 AA 1 


XJ1 o A /^i o XJ1 or^ 
HloA — Clo — HloC 


1 AA C 

luy.j 


/^n f~^Q TUO A 

CV — C o — rl e A 


1 AA 1 


XJ10D /^10 TUI O/^ 

H 1 OD — C 1 o — H 1 oC 


1 AA C 

luy.j 


Cz — Co — Hod 


1 AA 1 


/^1C /^1A TUIAA 

CI J — Ciy — HiyA 


1 AA C 

luy.j 


V_^0 XTOJJ 




pic piQ HI OR 


TOO s 


H8A — C8 — ^H8B 


107.8 


H19A — C19 — H19B 


109.5 


CIO — C9 — C8 


111.0 (4) 


C15 — C19 — H19C 


109.5 


CIO — C9 — H9A 


109.4 


H19A — C19 — H19C 


109.5 


C8 — C9 — H9A 


109.4 


H19B — C19 — H19C 


109.5 


CIO — C9 — H9B 


109.4 






(Jz — b 1 — JN 1 — Cz 


1 /4.0 (^J) 


r^A r^i A r^n a "n.ti 
C4 — C3 A — C / A — JN 1 


1 OA (\ i A\ 

1 all.l) (4) 


Ol — al — N 1 — C2 


46.7 (4) 


(Jl — N 1 — C7A — C7 


—177.5 (5) 


C12— SI— Nl— C2 


-68.1 (4) 


SI— Nl— C7A— C7 


2.5 (7) 


02— SI— Nl— C7A 


-5.4(4) 


C2— Nl— C7A— C3A 


0.9 (4) 


01— SI— Nl— C7A 


-133.3 (3) 


SI— Nl— C7A— C3A 


-179.1 (3) 


C12— SI— Nl— C7A 


111.9(4) 


N3— C2— C8— C9 


3.6(7) 


C3A— N3— C2— Nl 


1.0(5) 


Nl— C2— C8— C9 


-176.6 (4) 
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/""I A TVTI /^O 

C 3 A — JN i — C/ — Co 


~L / y.Z (4) 


/^n A "\T1 /"'T "\T'5 

C/A — JN 1 — Cz — JNJ 


-1.2 (5) 


CI Ml M'5 

5>1 — JNl — L.I — SSi 


1 /o.o (ij 


C/A — JN 1 — Cz — Co 


1 A 

i /y.u (4j 


hi — JN 1 — C/ — Co 


1 A //^A 

-1.0 (6) 


Cz — JN J — CjA — C / A 


-0.4 (5) 


r^o Ml A r^/i 
Cz — JN i — C J A — C4 


1 'TO "2 ^^'\ 

I fy.j (j J 


ssi — CjA — C4 — Cj 


—1 /y.i yj ) 


C / A — C J A — C4 — C 5 


A /"7\ 

0.6 (7) 


CJA — C4 CD — Co 


A A /0\ 

U.U (oj 


Ci A — C4 — CD — CI 1 


— io4.y (4) 


r^A r^n 
C4 — CD — Co — C / 


A 1 /0\ 

0.1 (8) 


CI 1 — CD — Co — C / 


loi.o (4) 


f^A f^Z f^i^ 1 

C4 — CD — Co — CI 1 


1 "TA A \ 

—1 /y.y (4) 


CI 1 — CD — Co — CI 1 


-16.3 (7) 


i^£i f^n f^n A 
CD — Co — C / — C / A 


A A /"7\ 

-0.9 (7) 


CI 1 — Co — C7 — C7A 


179.2 (3) 


C6— C7— C7A— C3A 


1.5 (6) 


C6— C7— C7A— Nl 


179.6 (4) 


N3— C3A— C7A— C7 


178.3 (4) 


C4— C3A— C7A— C7 


-1.4(7) 


N3— C3A— C7A— Nl 


-0.3 (5) 



C2- 


-C8— C9— CIO 


1 HQ Z 

1 /6.D (4) 


C8— C9— CIO— Cll 


1 nci A /CA 

—1 /y.4 pj 


02— 


-SI C12 CI 7 


1 "5 "5 A 

— lii.U (ij 


01— 


-SI C12 C17 


-0.2 (4) 


Nl— 


-SI ri2 C17 


1 1 T T /"3\ 

113.3 (3) 


02— 


-SI — C12 — C13 


44.3 (4j 


01— 


_S1 C12 C13 

kJ X V— ' x.^ v.- X J 


1 T7 1 

177.1 (3) 


Nl— 


-SI CI 2 CI 3 


oy.4 (4 ) 


C17- 


—C 1 2 C 1 3 C 1 4 


-1.5 (6) 


Sl— 


-C 1 2 C 1 3 C 1 4 


—1 /o. / (3) 


C17- 


_C12 C13 C18 


—1 / /.y (4J 


Sl— 


-C 1 2 C 1 3 C 1 8 

V X ^ V X ^ V X Cj 


A A //CA 

4.y (o) 


C12- 


— C13 — C14 — C15 


A A /"7\ 

0.0 (7) 


C18- 




1 /O.J (4) 


C13- 


-C14— C15— C16 


1 A /''7^ 
1.0 (7) 


C13- 


-C14— C15— C19 


-176.8 (4) 


C14- 


-C15— C16— C17 


-0.4 (7) 


C19- 


-C15— C16— C17 


177.4 (5) 


C15- 


-C16— C17— C12 


-1.1 (7) 


C13- 


-C12— C17— C16 


2.1 (7) 


Sl- 


-C12— C17— C16 


179.5 (4) 



Hydrogen-bond geometry (A, °) 

Cg3 is the centroid of the C12-C17 ring. 

D—H-A D—H R-A D-A D—H-A 

C19— H19B-02' 0.96 2.62 3.554 (7) 165 

C4— H4A-Cg3" 0.93 2.76 3.665 (8) 163 

Symmetry codes: (i) x+\,y, z; (ii) -x+1, -y+\, -z+l. 
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